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IN THE CLAIMS 

This listing of the claim will replace all prior versions and listings of 
claim in the present application. 
Listing of Claims 

1 . (currently amended) A storage system comprising: 

a disk system having : 

at least one disk to store datai A 

a disk control unit to control writing and reading of data to and from 
said at least one disk f, and 

a disk cache for transmitting and receiving data to and from said at 
least one disk; 

a file serve r connected to said disk system, including a Central 
Processing Unit ( CPU), a main memory to store programs and data for said 
CPU, and a network interface to be coupled to clients through a network; and 

interfaces for sending and receiving data to and from other storage 
systems through a communication link^ 

wherein said main memory includes a file system-processing unit 
managing storage areas of said at least one disk, so that files are correlated 
with data locations on said at least one disk, and a file-system cache to be 
used by said file system-processing uniti A 

wherein said disk control unit receives data of a file that has been 
updated in another storage system and a history of file-management 
information from another disk system t hrough said communication link and 
stores the received data of a file and the history of file-management 
information on the disk systems 
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wherein said d i sk contro l unit file server refers to the history of the file- 
management information on the disk system and updates file-management 
information in said file-system cache in accordance with the update of the file 
performed in said efoef^ another storage system^-apid 

wher e in, wh e n sa i d d i sk contro l un i t r e c e iv es a r e ad r e qu e st fro m a 
cli e nt coupl e d to th e storag e 6 yst e m, sa i d disk control un i t r e f e rs to tho f il o 
manag e m e nt i nformation updat e d in sa i d fi le syst e m cach e and transf e rs th e 
cont e nt s of th e updat e d f i le to sa i d client accord i ng to tho file manag e m e nt 
i nformat i on . 

2. (currently amended) AThe storage system comprising: 
at least one disk to store data: 

a disk control unit to control writing and reading of data to and from 
said at least one disk: 

a disk cache for transmitting and receiving data to and from said at 
least one disk: 

a file server including a CPU, a main memory to store programs and 
data for said CPU, and a network interface to be coupled to clients through a 
network: and 

interfaces for sending and receiving data to and from other storage 
systems through a communication link: 

wherein said main memory includes a file system-processing unit 
managing stora ge areas of said at least one disk, so that files are correlated 
with data locations on said at least one disk, and a file-system cache to be 
used bv said file system-processing unit 
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wherein said disk control unit receives data of a file that has been 
updated in another storage system and a history of file-management 
information through said communication link and stores the received data of a 
file and the history of file-management information on the disk. 

wherein said disk control unit refers to the history of the file- 
management information on the disk system and updates file-management 
information in said file-system cache in accordance with the update of the file 
performed in said other storage system, 

wherein, when said disk control unit receives a read reouest from a 
client coupled to the storage system, said disk control unit refers to the file- 
management information updated in said file-system cache and transfers the 
contents of the updated file to said client according to the file-manaoement 
informatio n of c l aim 1 . and 

wherein said file system-processing unit comprises a metadata-update 
monitor monitoring the update of metadata, including data for file 
management, by referring to a journal log, including a history of said 
management information, and a metadata-updating unit updating the 
metadata in said file-system cache when said metadata-update monitor 
detects the update of a file. 

3. (original) The storage system of claim 2, wherein said file 
system-processing unit comprises, in addition to said metadata-update 
monitor and said metadata-updating unit, a file system-cache purger 
discarding the corresponding user data in said file-system cache when the 
metadata is updated by said metadata-updating unit. 
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4. (original) The storage system of claim 2, wherein said metadata- 
update monitor detects the update of the file by monitoring the writing of data 
into a journal-log area on said disk. 

5. (original) The storage system of claim 3, wherein said metadata- 
updating unit updates metadata temporarily stored in said file-system cache 
by monitoring the contents of the journal log on said disk, and wherein said 
file system-cache purger discards said user data in said file system-cache by 
detecting that the user data, including the contents of the file temporarily 
stored in said file system cache, is updated on said disk corresponding to the 
update of said metadata. 

6. (currently amended) A file-reference method of a storage 
system, whoroin said storage system compr i s e s which includes : 

a disk system having: 
at least one diskr x 

a disk control unit to control writing and reading of data to and from 
said at least one disk Ti 

a disk cache for transmitting and receiving data to and from said at 
least one disk; 

a file server, connected to said disk system, including: 

a Central Processing Unit ( CPU^. 

gjnain memory to store programs and data for said CPU^ 

a network interface to be coupled to clients through a networks and 

5 
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interfaces for sending and receiving data to and from other storage 
systems through a communication link^ 

wherein said main memory includes a file system-processing unit 
managing areas of said at least one disk, so that files are correlated with 
locations of on said at least one disk, and a file-system cache to be used by 
said file system-processing unit; 

said file-reference method comprising: 

(a) a storing step in which said disk-control unit receives contents of 
a file that has been updated in another storage system and a history of file- 
management information through said communication link from said other 
storage system and stores the contents of a file and the history of file- 
management information on a disk; 

(b) a monitoring step in which said file server fi le syst e m proc e ss i ng 
writ-refers to the history of the file-management information stored in said 
disk; 

(c) an updating step in which, based on a reference to the history of 
the file-management information, said file server syst e m - proc e ssing un i t 
updates the file-management information in said file-system cache in 
accordance with the update of the file in said other storage system; and 

(d) a transfer step in which, when said disk-control unit receives a 
read request from a client coupled to the storage system, the storage system 
refers to the file-management information updated in said file-system cache 
and reads, from the disk, the contents of the updated file and transfers the 
contents to said client 
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7. (currently amended) A file-reference method of a storage 
system, wherein said storage system comprises: 
at least one disk. 

a disk control unit to control writing and reading of data to and from 
said at least one disk, 

a disk cache for transmitting and receiving data to and from said at 
least one disk, 

a CPU. 

a main memory to store programs and data for said CPU, 

a network interface to be coupled to clients through a network, and 

interfaces for sending and receiving data to and from other storage 

systems through a communication link, 

wherein said main memory includes a file system-processing unit 

managing areas of said at least one disk, so that files are correlated with 

locations of on said at least one disk, and a file-system cache to be used by 

said file system-processing unit 

said file-reference method comprising: 

(a) a storing step in which said disk-control unit receives contents of 
a file that has been updated in another storage system and a history of file- 
management information through said communication link from said other 
storage system and stores the contents of a file and the history of file- 
management information on a disk: 

fb) a monitoring step in which said file system-processing unit refers 
to the history of the file-management information stored in said disk: 
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(c) an updating step in which, based on a reference to the history of 
the file-management information, said file system-processing unit updates the 
file-management information in said file-system cache in accordance with the 
update of the file in said other storage system; and 

(d) a transfer step in which, when said disk-control unit receives a 
read request from a client coupled to the storage system , the storage system 
refers to the file-management information updated in said file-system cache 
and reads, from the disk, the contents of the updated file and transfers the 
contents to said client Th e fi le - r e f e r e nc e method of claim 6 , 

wherein said monitoring step includes a metadata-update monitoring 
step of monitoring the update of metadata, including data for file 
management, by referring to a journal log, including a history of said 
management information, and 

wherein said updating step includes a metadata-updating step of 
detecting the update of the file by said metadata-update monitoring step and 
updating the metadata in said file-system cache. 

8. (original) The file-reference method of claim 7 further comprising 
a file system-cache purging step of discarding user data corresponding to the 
updated metadata in said file-system cache when the metadata is updated in 
said metadata-updating step. 

9. (previously presented) The file-reference method of claim 7, 
wherein said metadata-update monitoring step includes a step of detecting 
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the update of a file by monitoring the writing of data into a journal-log area on 
said disk. 

10. (previously presented) The file-reference method of claim 8, 
wherein said metadata-updating step includes a step of updating 

metadata temporarily stored in said file-system cache by monitoring the 
contents of the journal log on said disk, and 

wherein said file-system cache purging step includes a step of 
detecting that the user data, including the contents of the file temporarily 
stored in said file-system cache, has been updated on said disk 
corresponding to the update of said metadata and discarding said user data in 
said file-system cache. 

1 1 . (currently amended) A network system comprising: 
a first storage system; and 

a second storage system,, 

wherein each storage system of wh i ch comprises: 

a disk, 

a disk-control unit to control writing and reading of data to and from 
said disk, an4 

a disk cache for transmitting and receiving data to and from said diskf A 
a file server including a Central Processing Unit ( CPU), a main memory 

to store programs and data for said CPU, and a network interface to be 

coupled to clients through a network^ and 
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interfaces for sending and receiving data to and from disks of other 
storage systems through a communication linkf x 

wherein each main memory of the first and second storage systems 
includes a file system-processing unit managing storage areas of a disk so 
that files are correlated with locations on the disk and a file-system cache to 
be used by said file system-processing unit^ 

wherein the disk-control unit of said first storage system receives 
contents of a file updated in the second storage system and a history of file- 
management information from the second storage system through said 
communication link and stores the contents of a file and the history of file- 
management information on the disk in said first storage system^ 

wherein the file seryers y s tem proc es smg - unrt -of said first storage 
system refers to the history of the file-management information on the disk 
and updates the file-management information in the file- system cache of said 
first storage system in accordance with the update of the file in said second 
storage system^ and 

wherein, when said first storage system receives a read request from a 
client, said first storage system refers to the file-management information 
updated in said file-system cache reads, from the disk, the contents of the 
update file received from said second storage system, and transfers the 
contents to said client. 

12. (currently amended) ATbe-network system comprising: 
a first storage system; and 
a second storage system. 
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wherein each storage system comprises: 
a disk, 

a disk-control unit to control writing and reading of data to and from 
said disk, 

a disk cache for transmitting and receiving data to and from said disk, 

a file server including a Central Processing Unit (CPU), a main memory 
to store programs and data for said CPU, and a network interface to be 
coupled to clients through a network, and 

interfaces for sending and receiving data to and from disks of other 
storage systems through a communication link. 

wherein each main memory of the first and second storage systems 
includes a file system-processing unit managing storage areas of a disk so 
that files are correlated with locations on the disk and a file-system cache to 
be used by said file system-processing unit. 

wherein the disk-control unit of said first storage system receives 
contents of a file updated in the second storage system and a history of file- 
management information from the second storage system through said 
communication link and stores the contents of a file and the history of file- 
management information on the disk in said first storage system. 

wherein the file system-processing unit of said first storage system 
refers to the history of the file-management information on the disk and 
updates the file-management information in the file- system cache of said first 
storage system in accordance with the update of the file in said second 
storage system, and 
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wherein , when said first storage system receives a re ad request from a 
client, said first storage system refers to the file-manaaemen t information 
updated in said file-svstem cache reads, from the disk, the contents of the 
update file received from said second storage system, and t ransfers the 
contents to said clien t of claim 1 1 , 

wherein the file system-processing unit of said first storage system 
comprises: 

a metadata-update monitor monitoring the update of metadata, 
including data for file management, by referring to a journal log, including a 
history of said management information^ and 

a metadata-updating unit updating the metadata in said file-system 
cache when said metadata-update monitor detects the update of the file. 

13. (original) The network system of claim 12, wherein the file 
system-processing unit of said first storage system comprises, in addition to 
said metadata-update monitor and said metadata-updating unit, a file system- 
cache purger discarding user data in said file-system cache corresponding to 
the metadata when the metadata is updated by said metadata-updating unit. 

14. (original) The network system of claim 12, wherein the 
metadata-update monitor of said first storage system detects the update of 
the file by monitoring writing of data into a journal-log area on the disk. 

15. (currently amended) The network system of claim 13, 
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wherein the metadata-updating unit of said first storage system 
updates metadata temporarily stored in said file-system cache by monitoring 
the contents of the journal log on said disk, and 

wherein, in accordance with the update of said metadata, the file 
system-cache purger of said first storage system detects that the user data, 
including the contents of a file temporarily stored in said file-system cache, 
has been updated on said disk and discards said user data in said file-system 
cache. 

16. (new) A storage system according to claim 1 , wherein, when 
said disk control unit receives a read request from a client coupled to the 
storage system, said disk control unit refers to the file-management 
information updated in said file-system cache and transfers the contents of 
the updated file to said client according to the file-management information. 
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